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(54) APPARATUS AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a liquid crystal display device by which a 
liquid drop including spacers is applied in the non-pixel 
region of a substrate and the liquid crystal display device 
with high display quality is manufactured, and to provide 
an apparatus therefor. 

SOLUTION: The substrate 10 is held in a nearly horizontal 
state and the liquid drop 15 including the spacers 14 is 
discharged to the non-pixel region 12 on the substrate 10 
by a nozzle 13 installed to be inclined. The substrate 10 is 

transferred with a specified pitch for every discharge * ; " I i£liiiZ£z H 

process, and the liquid drop is discharged so that the 
liquid drop 1 5 deposited on the substrate 1 0 becomes 
almost elliptical shape in the direction where the non-pixel 
region 1 2 extends. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS „_ 

[Claim(s)] 
[Claim 1] 

In the manufacturing installation of the liquid crystal display which arranges discharge and the 
spacer concerned for the drop containing a spacer on the substrate concerned to a substrate 
using a drop regurgitation method, 

A substrate maintenance means to hold said substrate in the level condition mostly, 
The nozzle means which is made to carry out a fixed include-angle inclination to the normal of 
said substrate, and carries out the regurgitation of said drop which is arranged and contains said 
spacer to the non-pixel field on the substrate concerned, 

A scan means to carry out specified quantity migration of either [ at least ] said substrate or said 

nozzle means, 

Preparation, 

The manufacturing installation of the liquid crystal display characterized by carrying out the 
regurgitation so that said drop which was breathed out from said nozzle means and adhered to 
said substrate may spread along the direction where said non-pixel field extends. 
[Claim 2] 

The manufacturing installation of the liquid crystal display according to claim 1 characterized by 
having a nozzle angle adjustable means to change the installation include angle of said nozzle into 
arbitration. 
[Claim 3] 

The manufacturing installation of the liquid crystal display according to claim 1 or 2 characterized 
by making the installation include angle of said nozzle into the include angle of either of the range 
of -20 degrees — 80 degrees, or the include angle of either of the range of +20 degrees - +80 
degrees to the normal of a substrate. 
[Claim 4] 

The manufacturing installation of the liquid crystal display of any one publication of claim 1-3 
characterized by carrying out the regurgitation of said drop from the nozzle means concerned, 
fixing the location of said nozzle means and moving said substrate to the discharge direction 
horizontal component and hard flow of momentum of said drop. 
[Claim 5] 

The manufacturing installation of the liquid crystal display of any one publication of claim 1-3 
characterized by carrying out the regurgitation of said drop from the nozzle means concerned, 
fixing the location of said substrate and moving said nozzle means in momentum the discharge 
direction horizontal component and this direction of said drop. 
[Claim 6] 

The manufacturing installation of the liquid crystal display of any one publication of claim 1-3 
characterized by carrying out the regurgitation of said drop from the nozzle means concerned, 
moving said substrate to the discharge direction horizontal component and hard flow of momentum 
of said drop, and moving said nozzle means in momentum the discharge direction horizontal 
component and this direction of said drop. 
[Claim 7] 

In the manufacture approach of the liquid crystal display which arranges discharge and the spacer 
concerned for the drop containing a spacer on the substrate concerned to a substrate using a 
drop regurgitation method, 
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After holding said substrate in the level condition mostly with a substrate maintenance means 
It is discharge to the non-pixel field on the substrate concerned about said drop which contains 
said spacer with the nozzle means which was made to carry out a fixed include-angle inclination to 
the normal of said substrate, and has been arranged, 

The manufacture approach of the liquid crystal display characterized by arranging said spacer to 
said non-pixel field by carrying out specified quantity migration of either [ at least ] said substrate 
or said nozzle means, and repeating the regurgitation stroke of said drop the number of 
predetermined times. 
[Claim 8] 

The manufacture approach of the liquid crystal display according to claim 7 characterized by 
carrying out the regurgitation of said drop from the nozzle means concerned, fixing the location of 
said nozzle means and moving said substrate to the discharge direction horizontal component and 
hard flow of momentum of said drop. 
[Claim 9] 

The manufacture approach of the liquid crystal display according to claim 7 characterized by 
carrying out the regurgitation of said drop from the nozzle means concerned, fixing the location of 
said substrate and moving said nozzle means in momentum the discharge direction horizontal 
component and this direction of a drop. 
[Claim 10] 

The manufacture approach of the liquid crystal display according to claim 7 characterized by 
carrying out the regurgitation of said drop from the nozzle means concerned, moving said 
substrate to the discharge direction horizontal component and hard flow of momentum of said 
drop, and moving said nozzle means in momentum the discharge direction horizontal component 
and this direction of said drop. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

About the manufacturing installation and the manufacture approach of a liquid crystal display, in 
more detail, this invention can apply the drop containing a spacer so that it may be settled in the 
non-pixel field of a substrate, and it relates to the manufacturing installation and the manufacture 
approach of a liquid crystal display that the high liquid crystal display of display grace can be 
manufactured. 
[0002] 

[Description of the Prior Art] 

The liquid crystal display arranges the spherical spacer between substrates, for example, in order 
to keep the gap of a substrate constant. The means which carries out spray spraying of the 
spacer mixed into the carrier solution as an arrangement means of this spacer on the substrate by 
which orientation processing was carried out is known. In addition, the diameter of the spherical 
spacer formed with resin or glass is about 2-6 micrometers, and water and mixed solutions, such 
as isopropyl alcohol, are used as a carrier solution. 
[0003] 

However, in this spray spraying, when many spacers condensed to the field (it is hereafter 
described as a "pixel field") which a spacer may be distributed on a substrate at an ununiformity 
and is especially used for a display, the brightness of coloring decreased, or coloring unevenness 
arose, and there was a trouble that display grace fell. 
[0004] 

In order to solve such a trouble, by using drop regurgitation equipment, regurgitation arrangement 
of the spacer is correctly carried out to the field (it is hereafter described as "a non-pixel field 
(black matrix)") which is not used for a display, and a means to aim at the improvement in contrast 
of a liquid crystal display is known (for example, patent reference 1 reference.). The top view 
showing the drop by which the side elevation showing typically signs that drawing 7 carries out the 
regurgitation of the spacer by such conventional drop regurgitation method (the so-called ink jet 
method), and drawing 8 were breathed out by the substrate, and drawing 9 are the expansion top 
views showing an example of the drop breathed out by the substrate. 
[0005] 

As shown in drawing 7 - drawing 9 , a substrate 10 is laid horizontally on the slide table which was 
formed free [ horizontal migration ] and which is not illustrated, and the nozzle 13 for carrying out 
the regurgitation of the drop 15 containing a spacer 14 to a vertical lower part towards the non- 
pixel field 12 formed between the pixel fields 1 1 of a substrate 10 is formed above this substrate 
10. 

[0006] 

This nozzle 13 is made to correspond to the pitch of the non-pixel field 12, a large number are 

prepared in the drop discharge head which is not illustrated, and carrying out specified quantity 

migration of the above-mentioned slide table, by carrying out the regurgitation of the drop 1 5 from 

a nozzle 13, as shown in drawing 8 , a drop 15 is arranged to the non-pixel field 12. 

[Patent reference 1] 

JP,2002-72218,A public relations 

[0007] 
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[Problem(s) to be Solved by the Invention] 

However, as the drop 15 which the width of face of the non-pixel field 12 is usually 10-20 
micrometers, was breathed out from the nozzle 13, and reached the non-pixel field 12 is shown in 
drawing 8 and drawing 9 , a flat-surface configuration becomes circular and the outer diameter is 
set to 20-50 micrometers. 
[0008] 

Therefore, as shown in drawing 8 , the drop 15 arranged to the non-pixel field 12 is not settled in 
the non-pixel field 12, but is protruded into the pixel field 1 1 side, and a spacer 14 may be 
arranged also to the pixel field 11. Consequently, this has been recognized as an optical omission 
or a sunspot and the technical problem that the brightness of coloring of a liquid crystal display 
decreased, or coloring unevenness arose occurred 
[0009] 

This invention is made in view of the above, it can apply the drop containing a spacer so that it 
may be settled in the non-pixel field of a substrate, and it aims at offering the manufacturing 
installation of a liquid crystal display which can manufacture the high liquid crystal display of 
display grace. 
[0010] 

Moreover, this invention can apply the drop containing a spacer so that it may be settled in the 
non-pixel field of a substrate, and it aims at offering the manufacture approach of a liquid crystal 
display that the high liquid crystal display of display grace can be manufactured 
[0011] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the manufacturing installation of the liquid crystal 
display concerning this invention In the manufacturing installation of the liquid crystal display 
which arranges discharge and the spacer concerned for the drop containing a spacer on the 
substrate concerned to a substrate using a drop regurgitation method A substrate maintenance 
means to hold said substrate, and the nozzle means which carries out the regurgitation of said 
drop which is made to carry out a fixed include-angle inclination to the normal of said substrate, is 
arranged, and contains said spacer to the non-pixel field on the substrate concerned, It has a scan 
means to carry out specified quantity migration of either [ at least ] said substrate or said nozzle 
means, and the regurgitation is carried out so that said drop which was breathed out from said 
nozzle means and adhered to said substrate may spread along the direction where said non-pixel 
field extends. 
[0012] 

Since the discharge direction horizontal component of the momentum of the drop [ drop ] at the 
time of the impact to discharge and a substrate is utilizable from the nozzle means which was 
made to carry out a fixed include-angle inclination to the normal of a substrate, and has been 
arranged, the configuration of the drop adhering to a non-pixel field turns into a configuration (for 
example, elliptical [ longwise ]) which spreads along the direction where a non-pixel field extends 
[0013] 

Width of face of the drop of the direction where a non-pixel field extends can be made small by 
this, and since it can apply so that it may be settled in a non-pixel field, a spacer can prevent 
being arranged also to a pixel field. Therefore, it can prevent being recognized as an optical 
omission or a sunspot, and the brightness of coloring of a liquid crystal display does not decrease, 
or coloring unevenness does not necessarily arise. 
[0014] 

Moreover, the manufacturing installation of the liquid crystal display concerning this invention is 
equipped with a nozzle angle adjustable means to change the installation include angle of a nozzle 
into arbitration. The discharge direction horizontal component of the momentum of the drop at the 
time of impact can be made easy to control the impact include angle to the substrate of a drop 
easily and quickly, and to utilize by this. Therefore, width of face of the drop of the direction where 
a non-pixel field extends can be made small, and since it can apply so that it may be settled in a 
non-pixel field, a spacer can prevent being arranged also to a pixel field still more effectively 
[0015] 

Moreover, the manufacturing installation of the liquid crystal display concerning this invention 
makes the installation include angle of a nozzle the include angle of either of the range of -20 
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degrees — 80 degrees, or the include angle of either of the range of +20 degrees - +80 degrees to 
the normal of a substrate. Thus, the discharge direction horizontal component of the momentum of 
the drop at the time of impact can be made easy to utilize with the impact include angle to the 
controlled substrate of a drop. Therefore, width of face of the drop of the direction where a non- 
pixel field extends can be made small, and since it can apply certainly so that it may be settled in a 
non-pixel field, the high liquid crystal display of display grace can be manufactured. 
[0016] 

Moreover, the manufacturing installation of the liquid crystal display concerning this invention fixes 
the location of a nozzle means, and it carries out the regurgitation of the drop from the nozzle 
means concerned, scanning a substrate to the discharge direction horizontal component and hard 
flow of momentum of a drop. Thereby, the discharge direction horizontal component of the 
momentum of a drop can be made further easy to utilize, and since width of face of the drop of 
the direction where a non-pixel field extends can be made small when a drop reaches a substrate, 
it can apply certainly so that it may be settled in a non-pixel field. 
[0017] 

Moreover, the manufacturing installation of the liquid crystal display concerning this invention fixes 
the location of a substrate, and it carries out the regurgitation of the drop from the nozzle means 
concerned, scanning a nozzle means in momentum the discharge direction horizontal component 
and this direction of a drop. Thereby, the discharge direction horizontal component of the 
momentum of a drop can be made further easy to utilize, and since width of face of the drop of 
the direction where a non-pixel field extends can be made small when a drop reaches a substrate, 
it can apply certainly so that it may be settled in a non-pixel field. 
[0018] 

Moreover, the manufacturing installation of the liquid crystal display concerning this invention 
carries out the regurgitation of the drop from the nozzle means concerned, scanning a substrate 
to the discharge direction horizontal component and hard flow of momentum of a drop, and 
scanning a nozzle means in momentum the discharge direction horizontal component and this 
direction of a drop. Thereby, the discharge direction horizontal component of the momentum of a 
drop can be made further easy to utilize, and since width of face of the drop of the direction 
where a non-pixel field extends can be made small when a drop reaches a substrate, it can apply 
certainly so that it may be settled in a non-pixel field. 
[0019] 

Moreover, the manufacture approach of the liquid crystal display concerning this invention In the 
manufacture approach of the liquid crystal display which arranges discharge and the spacer 
concerned for the drop containing a spacer on the substrate concerned to a substrate using a 
drop regurgitation method After holding said substrate in the level condition mostly with a 
substrate maintenance means, the drop which contains said spacer with the nozzle means which 
was made to carry out a fixed include-angle inclination to the normal of said substrate, and has 
been arranged to the non-pixel field on the substrate concerned Discharge, Said spacer is 
arranged to said non-pixel field by carrying out specified quantity migration of either [ at least ] 
said substrate or said nozzle means, and repeating the regurgitation stroke of said drop the 
number of predetermined times. 
[0020] 

Since the fixed include-angle inclination of the nozzle means is carried out to the normal of a 
substrate, the configuration of the drop adhering to a non-pixel field can utilize the discharge 
direction horizontal component of the momentum of the drop at the time of the impact to a 
substrate, and turns into a configuration (for example, elliptical [ longwise ]) in which the 
configuration of the drop adhering to a non-pixel field spreads along the direction where a non- 
pixel field extends. 
[0021] 

Width of face of the drop of the direction where a non-pixel field extends can be made small by 
this, and since it can apply so that it may be settled in a non-pixel field, a spacer can prevent 
being arranged also to a pixel field. Therefore, it can prevent being recognized as an optical 
omission or a sunspot, and the brightness of coloring of a liquid crystal display does not decrease, 
or coloring unevenness does not necessarily arise. 
[0022] 
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Moreover, the manufacture approach of the liquid crystal display concerning this invention fixes 
the location of a nozzle means, and it carries out the regurgitation of the drop from the nozzle 
means concerned, scanning a substrate to the discharge direction horizontal component and hard 
flow of momentum of a drop. Thereby, the discharge direction horizontal component of the 
momentum of a drop can be made further easy to utilize, and since width of face of the drop of 
the direction where a non-pixel field extends can be made small when a drop reaches a substrate, 
it can apply certainly so that it may be settled in a non-pixel field. 
[0023] 

Moreover, the manufacture approach of the liquid crystal display concerning this invention fixes 
the location of a substrate, and it carries out the regurgitation of the drop from the nozzle means 
concerned, scanning a nozzle means in momentum the discharge direction horizontal component 
and this direction of a drop. Thereby, the discharge direction horizontal component of the 
momentum of a drop can be made further easy to utilize, and since width of face of the drop of 
the direction where a non-pixel field extends can be made small when a drop reaches a substrate, 
it can apply certainly so that it may be settled in a non-pixel field. 
[0024] 

Moreover, the manufacture approach of the liquid crystal display concerning this invention carries 
out the regurgitation of the drop from the nozzle means concerned, scanning a substrate to the 
discharge direction horizontal component and hard flow of momentum of a drop, and scanning a 
nozzle means in momentum the discharge direction horizontal component and this direction of a 
drop. Thereby, the discharge direction horizontal component of the momentum of a drop can be 
made further easy to utilize, and since width of face of the drop of the direction where a non-pixel 
field extends can be made small when a drop reaches a substrate, it can apply certainly so that it 
may be settled in a non-pixel field. 
[0025] 

[Embodiment of the Invention] 

It explains to a detail, referring to a drawing hereafter per gestalt of operation of the manufacturing 
installation of the liquid crystal display concerning this invention. In addition, this invention is not 
limited by the gestalt of this operation. 
[0026] 

The side elevation and drawing 2 which show typically signs that drawing 1 carries out the 
regurgitation of the spacer by the manufacturing installation of the liquid crystal display concerning 
the gestalt of implementation of this invention The front view and drawing 3 which show the 
manufacturing installation of a liquid crystal display The top view showing the drop by which front 
drawing in which the mimetic diagram showing the definition of the installation include angle of a 
nozzle and drawing 4 show the relation between the installation include angle of a nozzle and the 
arrangement condition (compatibility) of a spacer, and drawing 5 were breathed out by the 
substrate, and drawing 6 are the expansion top views showing an example of the drop breathed out 
by the substrate. In addition, in the following explanation, the sign same to a corresponding 
member identically to the already explained member is attached, and duplication explanation is 
omitted or simplified. 
[0027] 

Invention concerning the gestalt of this operation by utilizing the discharge direction horizontal 
component of the momentum of the drop [ drop / 1 5 ] 1 5 at the time of the impact to discharge 
and a substrate 10 from the nozzle 13 which carried out inclination installation of the substrate 10 
in the condition of having leveled mostly, as shown in drawing 1 It is made for the configuration of 
the drop 15 adhering to the non-pixel field 12 of a substrate 10 to turn into a configuration (for 
example, elliptical [ longwise ]) which spreads along the direction where the non-pixel field 12 
extends. 
[0028] 

That is, width of face of the drop 1 5 of the direction where the non-pixel field 1 2 extends is made 
small, and it is made to apply so that it may be settled in the non-pixel field 12. In addition, the 
above-mentioned elliptical one should just be a configuration which does not point out elliptical 
[ strict ] mathematically and is settled in the non-pixel field 12 
[0029] 

The manufacturing installation of the liquid crystal display for carrying out the regurgitation of the 
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drop 15 containing a spacer 14 to the predetermined location of a substrate 10, as shown in 
drawing 1 and drawing 2 The stage 16 which held the substrate 10 and was formed horizontally 
free [ migration ], The pedestal 17 which is equipped with the substrate angle adjustable device 20 
in which the installation include angle of a stage 16 (substrate 10) is changed to arbitration if 
needed, and holds the stage 16 grade concerned. The drop discharge head 18 equipped with many 
nozzles 13 and the drop discharge head 18 are rotated, and it has the nozzle angle adjustable 
device 21 in which the installation include angle of a nozzle 13 is changed to arbitration, and is 
constituted. 
[0030] 

As for the distance between this nozzle 13 and a substrate 10, after migration of a stage 16 is 
held uniformly. In addition, the arrow head a in drawing shows the travelling direction of a 
substrate 10 and a stage 16. Moreover, the installation include angle of a nozzle 13 is defined as 
an include angle phi to the normal of a substrate 10, as shown in drawing 3 . 
[0031] 

In addition, although the spherical spacer 14 formed of resin or glass, a ceramic, etc. changes with 
engine performance of the liquid crystal display to manufacture etc., that whose diameter is about 
2-6 micrometers, for example can be used for it. If the spacer 14 is granular, you may be a 
configuration except spherical, for example, it is cylindrical and a diameter and height can also use 
an equal mostly. 
[0032] 

Moreover, as a carrier solution, although water and the mixed solution (thing whose viscosity is 10 
- 40 mPA-s and whose boiling point is about 1 50-250 degrees C) of ethylene glycol can be used, 
for example, as long as it can arrange a spacer 14 appropriately, it may not be limited to this but 
you may be other solutions. For example, this carrier solution adds the solution (for example, 1- 
decanol or 1-dodecanol) of further others to water and the mixed solution of ethylene glycol, and 
can take the above-mentioned physical-properties value. Moreover, since the drop discharge head 
18 carries out the regurgitation of the spacer 14 which is a solid from a nozzle 13, what is driven 
by the piezoelectric device is desirable. 
[0033] 

By the above configurations, as shown in drawing 4 , the installation include angle phi of a nozzle 
13 was changed variously, and when the include-angle range where a spacer 14 is arranged good 
was verified, the compatibility has been checked. All over drawing, O shows the case where it suits 
and ** has shown the case being x and where it is ambiguous whether it suits or not for the case 
where it does not suit. 
[0034] 

That is, for this invention, the installation include angle phi of a nozzle 13 is [ about ] to the normal 
of a substrate 10. -The effective thing has been checked in 20 degrees — 80 degrees and +20 
degrees - +80 degrees. This is because it formed so that the configuration of the drop 15 adhering 
to the non-pixel field 12 of a substrate 10 might turn into a configuration (for example, elliptical 
[ longwise ]) which spreads along the direction where the non-pixel field 12 extends by utilizing the 
discharge direction horizontal component of the momentum of the drop [ drop / 15] 1 5 at the 
time of the impact to discharge and a substrate 10 from the nozzle 13 which carried out inclination 
installation. Moreover, since it was made to carry out the regurgitation of the drop 15 from the 
nozzle 13 concerned, having fixed the installation location of a nozzle 13 and scanning a stage 16 
(substrate 1 0) to the discharge direction horizontal component and hard flow (the direction of 
arrow-head a in drawing 1 ) of momentum of a drop 1 5, the discharge direction horizontal 
component of the momentum of a drop 15 can be made further easy to utilize. 
[0035] 

Since it can apply by this so that width of face of the drop 1 5 of the direction where the non-pixel 
field 12 extends can be made small and it may be settled in the non-pixel field 12 as shown in 
drawing 5 and drawing 6 , a spacer 14 can prevent being arranged also to the pixel field 1 1. 
Therefore, it can prevent being recognized as an optical omission or a sunspot, and the brightness 
of coloring of a liquid crystal display does not decrease, or coloring unevenness does not 
necessarily arise. 
[0036] 

As mentioned above, since according to the manufacturing installation of the liquid crystal display 
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concerning the gestalt of this operation it can apply so that it can promote so that the 
configuration of the drop 15 adhering to a substrate 10 may turn into a configuration which 
spreads along the non-pixel field 12, and it may be easy to be settled in the non-pixel field 12 and 
it may become, the high liquid crystal display of display grace can be manufactured. 
[0037] 

In addition, in the gestalt of the above-mentioned implementation, the location of the drop 
discharge head 18 is fixed by installation include-angle regularity of a nozzle 13. Although the 
spacer 14 was explained as what carries out the regurgitation, moving the stage 16 side holding a 
substrate 10 in the direction of arrow-head a in drawing 1 (the discharge direction horizontal 
component and hard flow of momentum of a drop 15) It is good also as a configuration which 
carries out the regurgitation of the spacer 14, fixing the location of the stage 16 which was not 
limited to this, for example, held the substrate 10, and moving the drop discharge-head 18 side in 
the direction of arrow-head b in drawing 1 (the discharge direction horizontal component and this 
direction of momentum of a drop 15). 
[0038] 

Or it is good also as a configuration which carries out the regurgitation of the drop 15 from the 
drop discharge head 18 concerned, scanning a substrate 10 to the discharge direction horizontal 
component and hard flow of momentum of a drop 15, and scanning the drop discharge head 18 in 
momentum the discharge direction horizontal component and this direction of a drop 15. The 
discharge direction horizontal component of the momentum of a drop 15 can be made further easy 
to utilize. 
[0039] 

Thus, since width of face of the drop 15 of the direction where the discharge direction horizontal 
component of the momentum of a drop 15 can be made further easy to utilize, and the non-pixel 
field 12 extends with constituting can be made small, it can apply so that it may be easy to be 
settled in the non-pixel field 12 and may become. In addition, it cannot be overemphasized that it 
is made for the drop 15 which carries out the regurgitation not to interfere in these migration 
scans with the drop 15 already arranged at the substrate 10. 
[0040] 

Moreover, in the gestalt of the above-mentioned implementation, although explained as what 
carries out the regurgitation of the drop 15 from the upper part of a substrate 10, it may not be 
limited to this, but a nozzle 13 may be installed by whenever [ predetermined tilt-angle ] under the 
substrate 1 0, and a drop 1 5 may be breathed out from the lower part of a substrate 1 0. In this 
case, what is necessary is to take into consideration physical properties, such as surface tension 
of this and a drop 1 5, and the wettability of a substrate 1 0, in the drop 1 5 adhering to a substrate 
10, and just to set the installation include angle of a nozzle 13 to it, since a downward gravity 
component starts. 
[Brief Description of the Drawings] 

[Drawing 1] The side elevation showing typically signs that the regurgitation of the spacer is 
carried out. 

[Drawing 2] The front view showing the manufacturing installation of a liquid crystal display. 
[Drawing 3] The mimetic diagram showing the definition of the installation include angle of a 
nozzle. 

[Drawing 4] Front drawing showing the relation between a nozzle installation include angle and a 
spacer arrangement condition. 

[Drawing 5] The top view showing the drop breathed out by the substrate. 

[Drawing 6] The expansion top view showing an example of the drop breathed out by the 

substrate. 

[Drawing 7] The side elevation showing typically signs that the regurgitation of the conventional 
spacer is carried out. 

[Drawing 8] The top view showing the drop breathed out by the substrate. 

[Drawing 9] The expansion top view showing an example of the drop breathed out by the 

substrate. 

[Description of Notations] 

10 Substrate 

1 1 Pixel Field 
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12 Non-Pixel Field 

13 Nozzle 

14 Spacer 

1 5 Drop 

16 Stage 

1 7 Pedestal 

1 8 Drop Discharge Head 

19 Head Rolling Mechanism 

20 Substrate Angle Adjustable Device 

21 Nozzle Angle Adjustable Device 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The side elevation showing typically signs that the regurgitation of the spacer is 
carried out. 

[Drawing 2] The front view showing the manufacturing installation of a liquid crystal display. 
[Drawing 3] The mimetic diagram showing the definition of the installation include angle of a 
nozzle. 

[Drawing 4] Front drawing showing the relation between a nozzle installation include angle and a 
spacer arrangement condition. 

[Drawing 5] The top view showing the drop breathed out by the substrate. 

[Drawing 6] The expansion top view showing an example of the drop breathed out by the 

substrate. 

[Drawing 7] The side elevation showing typically signs that the regurgitation of the conventional 
spacer is carried out. 

[Drawing 8] The top view showing the drop breathed out by the substrate. 

[Drawing 9] The expansion top view showing an example of the drop breathed out by the 

substrate. 

[Description of Notations] 

10 Substrate 

1 1 Pixel Field 

12 Non-Pixel Field 

13 Nozzle 

14 Spacer 

1 5 Drop 

16 Stage 

1 7 Pedestal 

18 Drop Discharge Head 

19 Head Rolling Mechanism 

20 Substrate Angle Adjustable Device 

21 Nozzle Angle Adjustable Device 
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